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(54) CATION CONDUCTOR AND ELECTROCHEMICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cation conductor prevented from 
decomposition over a wide temperature range (0-130°C at least) including a 
room temperature in spite of presence of waterchemically stabilized for showing 
high proton conductivity over a long termcapable of taking a three-dimensional 
crosslinked structure for securing insolubility in water in spite of increase in the 
number of introduced acid functional groupsand reducing fluidity at a low 
temperature for improvement of heat resistance and to provide an 
electrochemical device such as a fuel cell using this cation conductor. 



SOLUTION: In this cation conductoran organic residual group -Y- having an 
acidic group such as S03H and another substituent -Z such as OH are 
respectively connected to a fullerene moleculeor alternativelythe fullerene 
molecule is connected to the inside of polymer via the substituent or the organic 
residual group connected to the fullerene molecule (especiallythe three- 
dimensional crosslinked structure is formed). In this electrochemical device such 
as the fuelcellthe cation conductor is arranged between a hydrogen electrode 2 
and an oxygen electrode 3 to serve as a proton conduction part 1. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cation conductor which an organic residue which has an acidic 
groupand other substituents combine with a fullerene moleculerespectively. 
[Claim 2]A cation conductor which an organic residue which has an acidic 
groupand other substituents or organic residues combine with a fullerene 
moleculerespectivelyand said fullerene molecule combines in a polymer via said 
substituent or an organic residue. 

[Claim 3]A cation conductor whose carbon numbers of said organic residue are 
1-20 and which was indicated to Claim 1 or 2. 

[Claim 4]A cation conductor which 2-14 of said organic residue combined to one 
molecule of fullereneand one or more of said substituent have combined to one 
molecule of fullerene and which was indicated to Claim 1 or 2. 
[Claim 5]A cation conductor in which said acidic group is a basis of proton 
dissociation naturesuch as a sulfonic groupa carboxyl groupor a phosphate 
groupand which was indicated to Claim 1 or 2. 

[Claim 6]A cation conductor in which said substituent is a functional group 
containing a hetero atom or an activity substituent which has active hydrogen 
and which was indicated to Claim 1 or 2. 

[Claim 7]A cation conductor with which the bridge is constructed over said 



substituent by cross linking agent and which was indicated to Claim 2. 
[Claim 8]A cation conductor with which the bridge is constructed over said 
fullerene molecule by said organic residue and which was indicated to Claim 2. 
[Claim 9]A cation conductor with which said fullerene molecule consists of 
spherical carbon molecule C m (natural number which can form a globular 
molecule of m= 366070767880 and 82and 84 grades) and which was indicated 
to Claim 1 or 2. 

[Claim 10]A cation conductor which functions as a proton conductor and which 
was indicated to Claim 1 or 2. 

[Claim 11]An electrochemical device with which a cation conductor which an 
organic residue which has an acidic groupand other substituents combine with a 
fullerene moleculerespectively is arranged between the 1st pole and the 2nd pole. 
[Claim 12]An electrochemical device with which an organic residue which has an 
acidic groupand other substituents or organic residues combine with a fullerene 
moleculerespectivelyand a cation conductor which said fullerene molecule 
combines in a polymer via said substituent or an organic residue is arranged 
between the 1st pole and the 2nd pole. 

[Claim 13]An electrochemical device whose carbon numbers of said organic 
residue are 1-20 and which was indicated to Claim 11 or 12. 
[Claim 14]An electrochemical device which 2-14 of said organic residue 
combined to one molecule of fullereneand one or more of said substituent have 
combined to one molecule of fullerene and which was indicated to Claim 11 or 12. 
[Claim 15]An electrochemical device which said acidic group indicated to Claim 
1 1 which is a basis of proton dissociation naturesuch as a sulfonic groupa 
carboxyl groupor a phosphate groupor 12. 

[Claim 16]An electrochemical device in which said substituent is a functional 
group containing a hetero atom or an activity substituent which has active 
hydrogen and which was indicated to Claim 11 or 12. 

[Claim 17]An electrochemical device with which the bridge is constructed over 
said substituent by cross linking agent and which was indicated to Claim 12. 



[Claim 18]An electrochemical device with which the bridge is constructed over 
said fullerene molecule by said organic residue and which was indicated to Claim 
12. 

[Claim 19]An electrochemical device with which said fullerene molecule consists 
of spherical carbon molecule C m (natural number which can form a globular 
molecule of m= 366070767880 and 82and 84 grades) and which was indicated 
to Claim 11 or 12. 

[Claim 20]An electrochemical device which was constituted as a fuel cell with 
which a proton conduction part which consists of said cation conductor was 
allotted between a hydrogen pole and an oxygen pole and which was indicated to 
Claim 11 or 12. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to electrochemical devicessuch as 

cation conductorssuch as a proton conductorand a fuel cell. 

[0002] 

[Description of the Prior Art]ln recent yearsthe interest is dramatically attracted 
from a viewpoint of environmental problemssuch as air pollutionto the fuel cell. In 
order to reduce air pollution as much as possiblethe measure against exhaust 
gas of the car is importantand the electromobile is used as one of measuresbut it 
has not resulted in spread on problemssuch as a charging equipment and 
mileage. To thisthe car which uses a fuel cell is expected to be the most 
promisingand examination of much more efficient-izing and a miniaturization is 
needed. 

[0003] Research of the fuel cell which used the solid electrolyte for such the 
source of power for cars or the power supply of the portable device implement is 



done briskly. As such a solid electrolyteproton conductorssuch as polyperfluoro 
sulfonic acid (Du Pont Nation etc.) and polymolybdenum acidsare known. 
[0004]When these solid polymer electrolytes are placed by the damp or wet 
conditionthey show high proton conductivity near ordinary temperature. 
Namelythe proton ionized from the sulfonic group when polyperfluoro sulfonic 
acid was taken for the exampleThe water which was combined with the moisture 
incorporated in large quantities into the Polymer Division matrix (hydrogen 
bond)and was protonatedThat issince an oxonium ion (hbO" 1 ") can be 
generatedthe gestalt of this oxonium ion can be taken and a proton can move in 
the inside of the Polymer Division matrixthis kind of matrix material shows the 
proton conduction effect under ordinary temperature. 

[0005]Howeversince proton conduction is revealed only by a humidified statethis 
solid polymer electrolyte requires that it should be placed by continuously 
sufficient damp or wet condition while in use. Thereforea humidifying device and 
various kinds of accompanying devices are requiredthe scale of a device is not 
enlarged in the composition of systemssuch as a fuel cellor the cost hike of a 
system construction is not avoided. And freezing of water arises in low 
temperatureand there is a problem that proton conductivity falls by evaporation of 
water in an elevated temperature. 

[0006]For efficient-izing of a fuel celland a miniaturizationin the fuel cell of the 
Polymer Division solid oxide typea proton conductor thin film must be produced 
more thinly and advanced features of the proton conductor itself are desired 
much more. Although the above-mentioned **** solid polymer electrolyte 
fluorinates a main chain and a side chainand generally gives hydrophobicity and 
the linear polymer which has a functional group like an SO3H basis which 
contributes to proton conduction is used at the tip of a side chainlf the 
introduction amount of an acid functional group is increased too much in order to 
raise conductivitysuch linear polymer will swell remarkably in wateror will be 
solubilized. 
[0007] 



[Processes leading to lnvention]Thenthese people found out that FURARE 
Norian and sulfuric acid hydrogen esterification FURARE Norian showed proton 
conductivityand raised the new proton conductor in TokuganheM 1-204038 and 
Patent Application No. 2000-0581 16. The proton conductor by this prior invention 
is a proton conductor with a small atmosphere dependency that can use in a 
large temperature region including ordinary temperatureand that lower limit 
temperature in particular is not higheitherand moreover does not need the 
moisture as a moving medium. 

[0008]Although fullerene molecule C60 and C70 are shown in drawing 18 (A) and 
(B)the poly hydroxylation fullerene (a common name "FURARE Norian 
(Fullerenol)".) which is the compound which had the structure which added two or 
more hydroxyl groups like drawing 19 (A) in the carbon atom which constitutes 
these fullerene molecules from a prior invention By poly hydroxylation fullerene 
sulfuric acid hydrogen ester which is the compound which replaced the sulfone 
groupthe hydroxyl group of FURARE Norian forms the proton conduction part like 
drawing 19 (B) (in additionO shows a fullerene molecule simple among drawing 
19). 

[0009]Such FURARE Norian or its sulfuric acid hydrogen esterSince many bases 
of the proton dissociation nature which consists of an OH radical or an OSO3H 
basis are introduced into one molecule of fullereneeven if moisture does not 
existproton conductivity is presentedandmoreoverthe number density per volume 
of a proton transfer site increases as a proton conductor. In this caseproton 
conductivity becomes more remarkable [the poly hydroxylation fullerene sulfuric 
acid hydrogen ester of drawing 19 (B) which introduced the sulfone group into 
the composition carbon atom of the fullerene molecule ] rather than FURARE 
Norian. 
[0010] 

[Problem(s) to be Solved by the lnvention]Howeveralthough such poly 
hydroxylation fullerene sulfuric acid hydrogen ester which is a FURARE Norian 
derivative showed high proton conductivity also under the conditions of not 



humidifyingunder the conditions in which water existsit turned out that it is easy 
to hydrolyze a sulfate ester portion at an elevated temperature (especially not 
less than 85 **). For this reasonunder existence of water (as for thisthe moisture 
generated to the oxygen pole side as a result of a cell reaction is also the 
same.)when it was used at the elevated temperatureit became clear that there 
was a problem that proton conductivity falls easily. 

[0011]The purpose of this invention is to provide electrochemical devicessuch as 
a cation conductor which does not decompose in a wide temperature 
requirement (at least 0 ** - 130 **) including ordinary temperatureand is 
chemically stable and shows high proton conductivity to stability for a long 
timeand a fuel cell using thiseven if water exists. 

[0012]The cation conductor with which it does not solubilize to water even if other 
purposes of this invention can take the three-dimensional structure of cross 
linkage and it increases the introduction amount of an acid functional groupand 
hot mobility is also further controlledand heat-resistant improvement is expectedlt 
is in providing electrochemical devicessuch as a fuel cell using this. 
[0013] 

[Means for Solving the Problem]That isthis invention relates to a cation conductor 
which an organic residue which has an acidic groupand other substituents 
combine with a fullerene moleculerespectivelyand requires this cation conductor 
for an electrochemical device arranged between the 1st pole and the 2nd pole. 
Hereafterthese are called the 1st cation conductor and electrochemical device of 
this invention. 

[0014]Since an organic residue which has an acidic group of proton dissociation 
naturesuch as a sulfonic grouphas combined with a fullerene molecule in a cation 
conductor according to the 1st cation conductor and electrochemical device of 
this inventionAlso under conditions of ordinary temperature normal relative 
humidity (or humidifying [ no ])said acidic group shows high proton conductivity 
which has many transfer sitesand. Since it is hard to receive decomposition of 
hydrolysis etc.an organic residue which combines this acidic group with a 



fullerene molecule is held at a fullerene moleculewithout an acidic group 
producing decompositioneven if water existsand can hold high proton 
conductivity for a long time. 

[0015]And what a fullerene molecule is combined for in a polymer via this 
substituent by existence of said substituent combined with a fullerene 
moleculeespecially an active group which can be polymerized (especially the 
three-dimensional structure of cross linkage is formed) becomes possible. By 
such polymer-izationdecomposition does not occur in a wide temperature 
requirement (at least 0 ** - 130 **) including ordinary temperatureHot mobility is 
controlled and it becomes it is chemically stable and possible to take the 
insoluble three-dimensional structure of cross linkage to watereven if it makes an 
introduction amount of said acidic group increaselt does not begin to melt to 
water existed or generated at the time of operation of electrochemical 
devicessuch as a fuel celltherefore it is stabilized for a long timeand high proton 
conductivity comes to be shown. 

[0016]An organic residue which has an acidic groupand other substituents or 
organic residues combine this invention with a fullerene molecule 
againrespectivelyand. A cation conductor which said fullerene molecule 
combines in a polymer via said substituent or an organic residue is providedand 
this cation conductor provides an electrochemical device arranged between the 
1st pole and the 2nd pole. Hereafterthese are called the 2nd cation conductor 
and electrochemical device of this invention. 

[0017]Since an organic residue which has an acidic group of proton dissociation 
naturesuch as a sulfonic grouphas combined with a fullerene molecule in a cation 
conductor according to the 2nd cation conductor and electrochemical device of 
this inventionUnder conditions of ordinary temperature normal relative humidity 
(or humidifying [ no ]) as well as the 1st cation conductor of this inventionand an 
electrochemical devicesaid acidic group shows high proton conductivity which 
has many transfer sitesand. Since it is hard to receive decomposition of 
hydrolysis etc.an organic residue which combines this acidic group with a 



fullerene molecule is held at a fullerene moleculewithout an acidic group 
producing decompositioneven if water existsand can hold high proton 
conductivity for a long time. 

[0018]By and that which a fullerene molecule has combined in a polymer via said 
substituent or an organic residue combined with a fullerene molecule (especially 
the three-dimensional structure of cross linkage is formed). Decomposition does 
not occur in a wide temperature requirement (at least 0 ** - 130 **) including 
ordinary temperatureHot mobility is controlled and it becomes it is chemically 
stable and possible to take the insoluble three-dimensional structure of cross 
linkage to watereven if it makes an introduction amount of said acidic group 
increaselt does not begin to melt to water existed or generated at the time of 
operation of electrochemical devicessuch as a fuel celltherefore it is stabilized for 
a long timeand high proton conductivity is shown. 
[0019] 

[Embodiment of the lnvention]ln the 1st [of this invention ]and 2nd cation 
conductors and electrochemical devicesas for said organic residueit may be 
good that carbon numbers are 1-20and it may contain hetero atomssuch as 
NOPand S. It is good for 2-14 of said organic residue to have joined together to 
one molecule of fullereneand for one or more of said substituent to have joined 
together to one molecule of fullerene. 

[0020]lt is good that said acidic group is a basis of proton dissociation naturesuch 
as a sulfonic groupa carboxyl groupor a phosphate group. 
[0021 ]lt is good that said substituent is an activity substituent which has active 
hydrogensuch as the functional group containing hetero atomssuch as 
CNOPSFCIBrand lor a sulfonic grouphydroxylan amino groupa carboxyl groupa 
sulfhydryl groupand a phosphate groupand which can be polymerized. 
[0022]And it is good for a bridge to be constructed over said substituent by cross 
linking agentssuch as polyisocyanateor to be constructed over said fullerene 
molecule by said organic residue. 

[0023]Specificallysaid fullerene molecule consists of spherical carbon molecule 



Cm (natural number which can form the globular molecule of m= 366070767880 
and 82and 84 grades). 

[0024]And it is good to constitute the proton conduction part which consists of a 
cation conductor as a fuel cell allotted between the hydrogen pole and the 
oxygen pole. 

[0025]Nextthe desirable embodiment of this invention is described under 
Drawings reference. 

[0026]The cation conductor (fullerene derivative as a proton conductor) of this 
invention expressed with general formula (I) so that it may illustrate to drawing 
Wia an organic residue (-Y- or -R 1 -)a sulfonic groupa carboxyl groupThe acidic 
substituent of proton dissociation naturesuch as a phosphate groupfor examplea 
sulfonic group(- SOsH)An activity substituent (- Z)for examplea hydroxyl groupis 
fullerene polyhydroxy alkyl sulfonic acid expressed with the general formula (1) 
chemically combined with the radialrespectively to fullerene molecule C6o. Since 
this cation conductor was described aboveit is a also chemically stable ion- 
conductive compound which is not hydrolyzed even if a wide temperature 
requirement (at least 0 ** - 130 **) including ordinary temperature shows high 
ionic conductivity and water exists. 

[0027]ln general formula (I) and (1)although it is p>=1 and there is no restriction 
in particularp (the number of substituents) is 2-14 preferablyfor exampleis 2-6. If 
there is little this pit is in the tendency for ionic conductivity to become lowand p 
of q [ several ] of Z or an OH radical will decreasein being largeand cross-linking 
will become scarce. Or more by oneit is 2-4for exampleand if cross-linking 
becomes scarce and it is large when this is smallp will decrease andas for q (the 
number of substituents)ion conductivity will fall easily. Since steric exclusion 
arisesthe compound which has too much such p and q is difficult to compound. 
[0028]Y in general formula (I) and (1) and R 1 express all the organic residues of 
the carbon numbers 1-20. Since there is a tendency it to become for the 
dissolution to a solvent to be difficult for the compound of 1 -2for the solvent 
solubility at the time of ionic exchange to become scarceand difficult [ the 



compound whose carbon number is five or more ] to compound this carbon 
number and acidic group density falls1-4 especially 3or 4 has a preferred carbon 
number. And when a carbon number exceeds 20an organic residue is bulky and 
the ion conductivity by an acidic group has an adverse effect. 
[0029]lllustration of this Y and R 1 will mention the alkylene group (for examplea 
methylene groupethylenea trimethylene groupa tetramethylen 
groupethylethylenea propylene group) of a chain or branched stateand an 
aromatic group (for examplea phenylene groupa naphthylene group). This Y of 
this and R 1 may contain a hetero atom like NOPand S (for examplea oxy groupa 
carbonyl groupa thio groupa thiocarboxyl groupa sulfinyl groupa sulfone groupan 
imino groupazoa HOSUHON groupetc. can be mentioned). 
[0030]The activity substituent Z in general formula (I) and (1) may be a non- 
substitution productand may be a functional group containing a hetero atom like 
NOPSFCIBrand I. For examplealkyl groupssuch as a methyl group and an ethyl 
groupa fluorine groupa chloro groupa methoxy groupa methylthio groupetc. are 
mentioned. 

[0031]Z -- an activity substituent (for examplea sulfonic grouphydroxyland an 
amino group.) They are a carboxyl groupa sulfhydryl groupand an active 
functional group that has active hydrogen like a substituent like a phosphate 
groupThree-dimensional crosslinked polymer is formed by this and cross linking 
agents (a polyisocyanate systema dihalogen systema diol systema dithiol 
seriesan epoxy systema diazido systema dicarboxylic acid systemetc.)and it can 
become an insoluble object to water. 

[0032]The reaction which compounds the compound (fullerene polyhydroxy alkyl 
sulfonic acid) shown in drawing 1 For exampleas shown in drawing 2 according to 
the number of alkyl-sulfonic-acid groups to introducea 2-30-Eq reducing agent 
(for examplealkaline metal NAFTA RENIDO) and a sulfonating agent (for 
examplealkyl sultone) are used to fullerene. In this reactionfor exampleit was 
introduced via R 1 by the processing and ionic exchange by NaOH of the fullerene 
which has SOsNaand (R 2 )4NOH-S03Na is used as a sulfonic groupand an OH 



radical is introduced into a fullerene molecule. In order to realize good ion 
conductivitya 15-30-Eq reducing agent and a sulfonating agent are needed 
preferably. Among theseif the number of the case below 10 Eq of the sulfonic 
groups introduced (p) decreases and p exceeds 15most objects are not obtained 
but the superfluous reacting agent beyond this is unnecessary also from a 
viewpoint of a manufacturing cost. 

[0033]Alkaline metal NAFTA RENIDO as shown in below-mentioned working 
example as a reducing agent (an alkaline metal) HereaftersimilarlyLiNaetc. may 
use reduction reagentssuch as alkaline metal JITASHA kana phenyland may 
adopt the electrochemical process using the reducing action of the electron 
supplied from an electrode besides this. 

[0034]The compound of the general formula (1) may have incorporated about 
15% of water molecule firmly as crystal water with the weighted meanand this 
crystal water is not desorbed from it under the high vacuum of an about 100 ** 
elevated temperature and 10" 6 Torr. That isthis compound embodies high ion 
conductivity over a wide temperature requirement including ordinary temperature 
in order to form the proton conduction channel which consists of these crystal 
water and sulfonic groups as a bulk solid. Although this compound shows good 
ion conductivity also under dry environmentit can realize still higher ion 
conduction by existence of water under humidification conditions. 
[0035]The compound expressed with general formula (II) to drawing 3 combines 
a fullerene molecule in a polymer (polymer) as other cation conductors (proton 
conductor) of this invention. Since this compound has combined the organic 
residue (-Y- or -R 1 -) with the fullerene molecule which constitutes the monomer 
component of a polymer as well as the compound of the above-mentioned 
general formula (1)lt is a also chemically stable ion-conductive compound which 
is not hydrolyzed even if it indicates that ionic conductivity high in a wide 
temperature requirement (at least 0 ** - 130 **) including ordinary temperature 
since it is the same described above and water exists. The above-mentioned 
organic residue (-Y- or -R 1 -) in this compound is the same as the above- 



mentioned thing. 

[0036]And although the fullerene molecule is combined with the polymer chain 
via the substituent or the organic residue (R 3 ) as a polymergeneral formula (II) 
and the compound of (2)The substituent is the same activity substituent as Z of 
above-mentioned general formula (I) Nakais formed into three-dimensional 
crosslinked polymer by cross linking agents (a polyisocyanate systema dihalogen 
systema diol systema dithiol seriesan epoxy systema diazido systema 
dicarboxylic acid systemetc.)and has become an insoluble object to water. The 
case where polyisocyanate (OCN-R 4 -NCO) is used is shown in a general formula 
(2). 

[0037]Or R 3 may make a fullerene molecule construct a bridge directlyand may 
contain an alkylene group (for examplea methylene groupethylenea trimethylene 
groupa tetramethylen group) and a hetero atom like NOPand S including all the 
organic residues of the carbon numbers 2-20. For examplea oxy groupa carbonyl 
groupa thio groupa thiocarboxyl groupa sulfinyl groupa sulfone groupan imino 
groupazoa HOSUHON groupetc. can be mentioned. 

[0038]You may have a substituent which contains a hetero atom like CNOPand S 
in the above-mentioned bridge construction skeleton. For examplea methyl 
groupan ethyl groupa propyl groupa butyl groupa vinyl groupan aryl groupA 
methoxy groupan ethoxy basisa carboxyl groupa methoxycarbonyl groupA 
benzoyloxy groupa formyl groupan acetyl groupa methoxymethyl groupA 
methoxyethoxymethyl groupa sulfhydryl groupa methylthio groupa thioacetyl 
groupA thiocarboxyl groupa sulfino groupa sulfonic groupa mesyl groupan amino 
groupa methylamino groupan anilino groupa cyano groupa nitro groupa 
hydrazino groupa phenylazo groupa phosphate groupetc. can be mentioned. 
[0039]ln general formula (II) and (2)as for r (degree of polymerization)although p 
and q are the same as the above-mentioned thingit is preferred that it is three or 
more. 

[0040]The synthetic reaction of the compound (polymer of fullerene polyhydroxy 
alkyl sulfonic acid) shown in drawing 3 is shown in drawing 4 . Although the 



reaction to the middle is performed like the thing of drawing 2 it can make the 
obtained fullerene polyhydroxylalkyl sulfonic acid able to react to the 
polyisocyanate of the following structureand can urethane-polymer-ize it. 
[0041] 

m 

[Formula 1]Polyisocyanate : I 

[0042]Each compound of above-mentioned this invention of general formula (I) 
and (II) shows ion conductivity high as a proton conductor in a wide temperature 
requirement (at least 0 ** - 130 **) including ordinary temperatureandalso 
chemicallyis a stable ion-conductive compound. Since the fullerene molecule is 
combined in the polymerby the structure of cross linkagethe water resisting 
property of the compound [ especially ] of general formula (II) improvesit is 
stabilized for a long timeand shows high proton conductivity. 
[0043]One example of a fuel cell in which the above-mentioned fullerene 
derivative (for examplefullerene polyhydroxy alkyl sulfonic acid or its urethane 
polymer) was used as a proton conductor is shown in drawing 5 (A). This fuel cell 
has the terminal 8the negative electrode 2 with nine (the fuel electrode or the 
hydrogen pole)and the anode (oxygen pole) 3 which stick or distributed the 
catalysts 2a and 3arespectively and which countered mutuallyand the proton 
conduction part 1 is fastened among these two poles. 
[0044]At the time of useby the negative-electrode 2 sidehydrogen is supplied 
from the feed port 12 and it is discharged from the outlet 13 (this may not 
provide.). As a proton is generated while the fuel (H2) 14 passes through the 
channel 15and shown in drawing 5 (B)This proton moves to the anode 3 side 
with a proton generated in the proton conduction part land reacts to the oxygen 
(or air) 19 which is supplied to the channel 17 from the feed port 16 thereand 
goes to the exhaust port 18andtherebydesired electromotive force is taken out. 
[0045] 

[Example]Hereafterworking example of this invention is described. 
[0046] Working example 1 composition of fullerene polypropylene pill sulfonic 



acid> [0047] 
[Formula 2] 




[0048]This composition was performed by referring to document (Y. 
ChiJ.B.BhonsleT.CanteenwalaJ.-P.HungJ.ShieaB.-J.Chen and 
L.Y.ChiangChem.Lett. 1998465.). 30 Eq of dimethoxyethane solutions of sodium 
NAFTA RENIDO prepared beforehand were added to the dimethoxyethane 
solution of the powder 2g of fullereneand it agitated under a nitrogen atmosphere 
at the room temperature for 2 hours. After cooling the reactional solvent by the 
ice bath and adding 30 Eq of 13-propane sultones after an appropriate timeit 
agitated at 50 ** for 4 hours. 

[0049]Methanol was addedthe reaction was stopped and filtered and settlings 

were collected. Methanol washed the obtained settlings enough. 

[0050]ln this wayvacuum drying was carried outafter having melted the obtained 

powder in pure waterletting pass and carrying out sulfone oxidation to the ion 

exchange column and removing water by an evaporator. 

[0051]Thuswhen FT-IR (drawing 6 ) of black powder and TOF-MS (drawing 7 ) 

measurement which were obtained were performedit was checked that it is 

fullerene polypropylene pill sulfonic acid (p in drawing 7 expresses the number of 

the introduced propylsulfonic groups). 

[0052]Next80 mg of powder of this fullerene polypropylene pill sulfonic acid was 
measuredand it pressed in one way by about 5 t [/cm ] 2 so that it might become 
a circular pellet type 15 mm in diameter. 

[0053]ln this waythe complex impedance plot was created using the created 
pelletand ionic conductivity was measured. When the sample was measured in 
the atmosphere of 60% of humidityit was 1x10- 2 Scnrr 1 at 7x10- 3 Scnrr 1 and 85 ** in 



1x10- 3 Scm- 1 and 50 ** at 20 **. When the sample was measured in the 
atmosphere of 100% of humidityit was 1x10- 2 Scm- 1 at 85 **. 
[0054]<Composition of fullerene polyhydroxy propylsulfonic acid> [Formula 3] 

1 



[0055]Add 1 g of settlings (fullerene polypropylene pill sulfone sodium) before the 
above-mentioned ionic exchange to 20 ml of sodium hydroxide solution (1g/one 
ml)and it meltsThree drops of tetra tertial butyl ammonium hydroxide was added 
hereit agitated for 2 hours30 more ml of water was addedand it agitated for 12 
hours. When the reaction solution was condensed by the evaporator and 
methanol was addedsettlings deposited. After filtering this and washing a solid 
ingredient 3 times with methanol furthersodium hydroxide was thoroughly 
removed using column chromatography (silica gel and a developing solvent are 
water). 

[0056]After dissolving the obtained powder in pure water and removing water by 
through and an evaporator to an ion exchange columnit dried at 40 ** for 12 
hours. Thuswhen FT-IR (drawing 8 ) measurement of the obtained black powder 
was performedit was checked that it is fullerene polyhydroxy propylsulfonic acid. 
[0057]Next80 mg of powder of this fullerene polyhydroxy propylsulfonic acid was 
measuredand it pressed in one way by about 5 t [/cm ] 2 so that it might become 
a circular pellet type 15 mm in diameter. 

[0058]ln this waythe complex impedance plot was created using the created 
pelletand ionic conductivity was measured. When the sample was measured in 
the atmosphere of 60% of humidityit was 9x10- 3 Scnrr 1 at 8x10- 3 Scnrr 1 and 85 ** in 
7x10- 3 Scnrr 1 and 50 ** at 20 **. When the sample was measured in the 
atmosphere of 100% of humidityit was 9x10- 3 Scnrr 1 at 85 **. 
[0059] Working example 2 composition of fullerene polybutylsulfonic acid> 
[0060] 
[Formula 4] 



[0061]This composition also referred to document 
(Y.ChiJ.B.BhonsleT.CanteenwalaJ.-P.HungJ.ShieaB.-J.Chen and 
L.Y.ChiangChem. Lett. 1998465.) and was performed. 20 Eq of dimethoxyethane 
solutions of sodium NAFTA RENIDO prepared beforehand were added to the 
dimethoxyethane solution of the powder 2g of fullereneand it agitated under a 
nitrogen atmosphere at the room temperature for 2 hours. After cooling the 
reaction solution by the ice bath and adding 30 Eq of 14-butanesultonesit 
agitated at 50 ** for 4 hours. 

[0062]Methanol was addedthe reaction was stopped and filtered and settlings 
were collected. Condensed filtratemethanol was made to add and reprecipitateit 
filteredand settlings were collected. Methanol washed the obtained settlings 
enough. 

[0063]ln this wayvacuum drying was carried outafter melting the obtained powder 
in pure water and removing water by through and an evaporator to an ion 
exchange column. 

[0064]Thuswhen FT-IR (drawing 9 ) of black powder and TOF-MS (drawing 10 ) 
measurement which were obtained were performedit was checked that it is 
fullerene polybutylsulfonic acid (p in drawing 10 expresses the number of the 
introduced butylsulfonic groups). 

[0065]Next80 mg of powder of this fullerene polybutylsulfonic acid was 
measuredand it pressed in one way by about 5 t [/cm ] 2 so that it might become 
a circular pellet type 15 mm in diameter. 

[0066]ln this waythe complex impedance plot was created using the created 
pelletand ionic conductivity was measured. When the sample was measured in 
the atmosphere of 60% of humidityit was 1x10- 2 Scnrr 1 at 7x10- 3 Scnrr 1 and 85 ** in 
1x10- 3 Scnrr 1 and 50 ** at 20 **. When the sample was measured in the 



atmosphere of 100% of humidityit was 1x10- 2 Scm- 1 at 85 **. 
[0067]<Composition of fullerene polyhydroxy butylsulfonic acid> [0068] 
[Formula 5] 
"1 



[0069]Add 1 g of settlings (fullerene polybutyl sulfone sodium) before the above- 
mentioned ionic exchange to 20 ml of sodium hydroxide solution (1g/one ml)and 
it meltsThree drops of tetra tertial butyl ammonium hydroxide was added hereit 
agitated for 2 hours30 more ml of water was addedand it agitated for 12 hours. 
When the reaction solution was condensed by the evaporator and methanol was 
addedsettlings deposited. After filtering this and washing a solid ingredient 3 
times with methanol furthersodium hydroxide was thoroughly removed using 
column chromatography (silica gel and a developing solvent are water). 
[0070]After dissolving the obtained powder in pure water and removing water by 
through and an evaporator to an ion exchange columnit dried at 40 ** for 12 
hours. Thuswhen FT-IR ( drawing 11 ) measurement of the obtained black powder 
was performedit was checked that it is fullerene polyhydroxy butylsulfonic acid. 
[0071]Next80 mg of powder of this fullerene polyhydroxy butylsulfonic acid was 
measuredand it pressed in one way by about 5 t [/cm ] 2 so that it might become 
a circular pellet type 15 mm in diameter. 

[0072]ln this waythe complex impedance plot was created using the created 

pelletand ionic conductivity was measured. When the sample was measured in 

the atmosphere of 60% of humidityit was 9x1 0- 3 Scm 1 at 7x1 0- 3 Scm- 1 and 85 ** in 

5x10- 3 Scm- 1 and 50 ** at 20 **. When the sample was measured in the 

atmosphere of 100% of humidityit was 8x10- 3 Scnrr 1 at 85 **. 

[0073]in this examplethe object was obtained like the above except having 

changed the synthetic condition of the above-mentioned fullerene 

polybutylsulfonic acid into versatilityas shown in the following table 1. 

[0074] 

[Table 1] 



[0075]Although the TOF-MS spectrum of the object obtained by the synthetic 
condition is shown in drawing 12 - drawing 16 from these resultsrespectivelylf 
these results are combined with the result of drawing 10 and consideredthe 
number of substituents of the direction which increased the equivalent of sodium 
NAFTA RENIDO to add and a 14-butanesultone will increaseAlthough what is 
higher than a room temperature is good as for temperatureas for that 50 ** is 
most suitable and a reactional solventit turns out that the tetrahydrofuran whose 
polarity is higher than dimethoxyethane is suitablerespectively. 
[0076] Working example 3 composition of fullerene polyhydroxy 
OKISHIBUCHIRU sulfonic acid> [0077] 
[Formula 6] 
1 



[0078]2g (composition of FURARE Norian) of FURARE Norians That [ Long 
Y.ChiangLee-Yih WangJohn W.SwirczewskiStuart Soledand Steve 
CameronJ.Org. Chem. 1994593960 ]. It carried out in the cage. In addition to the 
sodium hydride 4.0g100 ml was agitated at 60 ** under nitrogen for 2 hours by 
using the dried tetrahydrofuran as a solvent. Thenthe 14-butanesultone which 
dissolved in 50 ml of tetrahydrofurans was droppedand also it was made to react 
at 60 ** under nitrogen for 20 hours. 

[0079]Methanol was addedthe reaction was terminated and settlings were 
collected by filtration. Using methanol and hexanethe settlings were washed 
enough and vacuum drying was carried out for 12 hours. 



[0080]After dissolving the obtained powder in pure water and removing water by 
through and an evaporator to an ion exchange columnvacuum drying was carried 
out at 40 ** for 12 hours. 

[0081]Thuswhen FT-IR (drawing 17 ) measurement of the obtained black powder 
was performedit was checked that it is fullerene polyhydroxy OKISHIBUCHIRU 
sulfonic acid. By ultimate analysisthe introduction amount (p) of the 
oxybutylsulfonic group was an average of 4 to one molecule of fullerene. 
[0082]Next80 mg of powder of this fullerene polyhydroxy OKISHIBUCHIRU 
sulfonic acid was measuredand it pressed in one way by about 5 1 [/cm ] 2 so that 
it might become a circular pellet type 15 mm in diameter. 
[0083]ln this waythe complex impedance plot was created using the created 
pelletand ionic conductivity was measured. When the sample was measured in 
the atmosphere of 60% of humidityit was 8x10- 3 Scirr 1 at 4x10- 3 Scm- 1 and 85 ** in 
6x10- 4 Scm- 1 and 50 ** at 20 **. When the sample was measured in the 
atmosphere of 100% of humidityit was 8x10- 3 Scnrr 1 at 85 **. 
[0084] Working example 4 <urethane-polymer-izing of fullerene polyhydroxy 
butylsulfonic acid> [0085] 
[Formula 7] 



[0086]After carrying out weighing of the powder 0.3g of fullerene polyhydroxy 
butylsulfonic acid and making it fully dissolve in the pure water 
0.4gpolyisocyanate:Aquanate 200 (product made from Japanese Polyurethane) 
0.1 5g was addedit agitated with the centrifugal agitator for 3 minutesand the 
paste was created. 

[0087]This paste on the polytetrafluoroethylene (Teflon: Du Pont trade name : the 
followingthe same) sheet of 20-micrometer thicknessAfter applying using the 
doctor blade of a 150-micrometer gap and drying the sheet after spreading under 
the environment of 80 ** for 48 hoursfrom the Teflon sheetthe coat was exfoliated 
and the urethane polymer-ized film of fullerene polyhydroxy butylsulfonic acid 



was obtained. Thickness was 26 micrometers. 
[0088]The obtained film was pierced in diameter of 15 mmthe complex 
impedance plot was createdand ionic conductivity was measured. When the 
sample was measured in the atmosphere of 60% of humidityit was 6x1G- 3 Scnrr 1 
at 2x10- 3 Scm- 1 and 85 ** in 5x10- 4 Scnr 1 and 50 ** at 20 **. When the sample was 
measured in the atmosphere of 100% of humidityit was 6x10- 3 Scnrr 1 at 85 **. 
[0089] Working example 5 <urethane-polymer-izing of fullerene polyhydroxy 
OKISHIBUCHIRU sulfonic acid> [0090] 
[Formula 8] 



[0091]After carrying out weighing of the powder 0.3g of fullerene polyhydroxy 
OKISHIBUCHIRU sulfonic acid and making it fully dissolve in the pure water 
0.4gpolyisocyanate:Aquanate 200 (product made from Japanese Polyurethane) 
0.1 5g was addedit agitated with the centrifugal agitator for 3 minutesand the 
paste was created. 

[0092]After applying this paste on the Teflon sheet of 20-micrometer thickness 
using the doctor blade of a 150-micrometer gap and drying the sheet after 
spreading under the environment of 80 ** for 48 hoursa coat is exfoliated from a 
Teflon sheetThe urethane polymer-ized film of fullerene polyhydroxy 
OKISHIBUCHIRU sulfonic acid was obtained. Thickness was 26 micrometers. 
[0093]The obtained film was pierced in diameter of 15 mmthe complex 
impedance plot was createdand ionic conductivity was measured. When the 
sample was measured in the atmosphere of 60% of humidityit was 6x10- 3 Scnrr 1 
at 3x10- 3 Scm- 1 and 85 ** in 5x10- 4 Scm- 1 and 50 ** at 20 **. When the sample was 
measured in the atmosphere of 100% of humidityit was 7x10- 3 Scm- 1 at 85 **. 
[0094] Working example 6 <formation of urethane crosslinked polymer of 
polyvinyl alcohol of fullerene polyhydroxy butylsulfonic acid> [0095] 
[Formula 9] 



[0096]Weighing of the powder 0.3g of fullerene polyhydroxy butylsulfonic acid is 
carried outAfter making it fully dissolve in the pure water 0.4g0.05 g of polyvinyl 
alcohol (PVA) and polyisocyanate:Aquanate 200 (product made from Japanese 
Polyurethane) 0.1 Og were addedit agitated with the centrifugal agitator for 3 
minutesand the paste was created. 

[0097]After using the doctor blade of a 150-micrometer gapapplying this paste on 
the Teflon sheet of 20-micrometer thickness and drying the sheet after spreading 
under the environment of 80 ** for 48 hoursa coat is exfoliated from a Teflon 
sheetThe PVA urethane bridge construction film of fullerene polyhydroxy 
butylsulfonic acid was obtained. Thickness was 28 micrometers. 
[0098]The obtained film was pierced in diameter of 15 mmthe complex 
impedance plot was createdand ionic conductivity was measured. When the 
sample was measured in the atmosphere of 60% of humidityit was 5x10- 3 Scnr 1 
at 1x10- 3 Scnr 1 and 85 ** in 4x10- 4 Scnr 1 and 50 ** at 20 **. When the sample was 
measured in the atmosphere of 100% of humidityit was 5x10- 3 Scnrr 1 at 85 **. 
[0099] Working example 7 formation of urea crosslinked polymer of fullerene 
polybutylsulfonic acid polyamine> [0100] 
[Formula 10] 
1 



[0101]After carrying out weighing of the powder 0.3g of fullerene 
polybutylsulfonic acid polyamine and making it fully dissolve in the pure water 
0.4gpolyisocyanate:Aquanate 200 (product made from Japanese Polyurethane) 
0.1 5g was addedit agitated with the centrifugal agitator for 3 minutesand the 
paste was created. 

[0102]After applying this paste on the Teflon sheet of 20-micrometer thickness 
using the doctor blade of a 150-micrometer gap and drying the sheet after 



spreading under the environment of 80 ** for 48 hoursa coat is exfoliated from a 
Teflon sheetThe urea bridge construction film of fullerene polybutylsulfonic acid 
polyamine was obtained. Thickness was 27 micrometers. 
[0103]The obtained film was pierced in diameter of 15 mmthe complex 
impedance plot was createdand ionic conductivity was measured. When the 
sample was measured in the atmosphere of 60% of humidityit was 5x10- 3 Scnrr 1 
at 1x10- 3 Scnrr 1 and 85 ** in 5x10- 4 Scm- 1 and 50 ** at 20 **. When the sample was 
measured in the atmosphere of 100% of humidityit was 5x10- 3 Scm- 1 at 85 **. 
[0104] Working example 8 composition of cross coupling polymer of fullerene 
polybutylsulfonic acid> [0105] 
[Formula 11] 



[01 06]ln the dimethoxyethane solution of the powder 1g of fullerene polybutyl 
sulfone sodium. After adding 5 Eq of dimethoxyethane solutions of sodium 
NAFTA RENIDO prepared beforehand and agitating under a nitrogen 
atmosphere at a room temperature for 2 hours4 Eq of 1 12-dibromododecanes 
were added and it agitated under a nitrogen atmosphere at the room temperature 
further for 12 hours. 

[0107]Methanol was addedthe reaction was stopped and filtered and settlings 
were collected. Chloride processing of the settlings obtained by this was carried 
outand the target compound was obtained. The obtained compound was 
insolubility to water. 

[01 08]Next80 mg of powder of cross coupling polymer of this fullerene 
polybutylsulfonic acid was measuredand it pressed in one way by about 5 1 [/cm ] 
2 so that it might become a circular pellet type 15 mm in diameter. 



[01 09]ln this waythe complex impedance plot was created using the created 
pelletand ionic conductivity was measured. When the sample was measured in 
the atmosphere of 90% of humidityit was 1x10- 2 Scm- 1 at 7x10- 3 Scnrr 1 and 95 ** in 
7x10- 3 Scm- 1 and 85 ** at 1.6x10- 4 Scnv 1 and 50 ** at 20 **. 
[0110] 

[Effect of the lnvention]ln this inventionas mentioned abovein a cation 
conductorthe divalent organic residue which has an acidic group of proton 
dissociation naturesuch as a sulfonic grouphas combined with the fullerene 
molecule. 

Thereforealso under the conditions of ordinary temperature normal relative 
humidity (or humidifying [ no ])said acidic group shows the high proton 
conductivity which has many transfer sitesand. Since it is hard to receive 
decomposition of hydrolysis etc.the organic residue which combines this acidic 
group with a fullerene molecule is held at a fullerene moleculewithout an acidic 
group producing decompositioneven if water existsand can hold high proton 
conductivity for a long time. 

[01 1 1]And. [ whether what a fullerene molecule is combined for in a polymer via 
this substituent (or organic residue) by existence of said substituent combined 
with the fullerene molecule (especially the three-dimensional structure of cross 
linkage is formed) becomes possibleand ] Or since it is made to join 
togetherdecomposition does not occur by such polymer-ization in a wide 
temperature requirement (at least 0 ** - 130 **) including ordinary 
temperatureHot mobility is controlled and it becomes it is chemically stable and 
possible to take the insoluble three-dimensional structure of cross linkage to 
watereven if it makes the introduction amount of said acidic group increaselt will 
not begin to melt to the water existed or generated at the time of operation of 
electrochemical devicessuch as a fuel celltherefore it will be stabilized for a long 
timeand high proton conductivity will be shown. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is a schematic diagram showing the chemical structure of the 
fullerene derivative based on this inventionfor examplefullerene polyhydroxy alkyl 
sulfonic acid. 

[Drawing 2] It is a schematic diagram showing the synthetic scheme of **** 
fullerene polyhydroxy alkyl sulfonic acid. 

[Drawing 3] It is a schematic diagram showing the chemical structure of polymer 
of other fullerene derivatives based on this inventionfor exampleurethane 
polymer of fullerene polyhydroxy alkyl sulfonic acid. 

[Drawing 4] It is a schematic diagram showing the synthetic scheme of urethane 
polymer of**** fullerene polyhydroxy alkyl sulfonic acid. 

[Drawing 5] For exampleit is based on this inventionthey are fullerene polyhydroxy 
alkyl sulfonic acidorthe outline sectional view (A) and principle-of-operation 
figure (B) of a fuel cell by the 1 embodiment using the polymer as a proton 
conductor. 

[Drawing 6] It is a spectrum figure showing the measurement result of FT-IR of 
the fullerene polypropylene pill sulfonic acid obtained in working example of this 
invention. 

[Drawing 7] It is a spectrum figure showing the measurement result of TOF-MS of 
**** fullerene polypropylene pill sulfonic acid. 

[Drawing 8] It is a spectrum figure showing the measurement result of FT-IR of 
**** fullerene polyhydroxy propylsulfonic acid. 

[Drawing 9] It is a spectrum figure showing the measurement result of FT-IR of 
the fullerene polybutylsulfonic acid obtained in other working example of this 
invention. 

[Drawing 1 0] It is a spectrum figure showing the measurement result of TOF-MS 
of **** fullerene polybutylsulfonic acid. 



[Drawing 11]lt is a spectrum figure showing the measurement result of FT-IR of 
**** fullerene polyhydroxy butylsulfonic acid. 

[Drawing 1 2] It is a spectrum figure showing the measurement result of TOF-MS 
of fullerene polybutylsulfonic acid besides ****. 

[Drawing 1 3] It is a spectrum figure showing the measurement result of TOF-MS 
of fullerene polybutylsulfonic acid besides ****. 

[Drawing 1 4] It is a spectrum figure showing the measurement result of TOF-MS 
of fullerene polybutylsulfonic acid besides ****. 

[Drawing 15]lt is a spectrum figure showing the measurement result of TOF-MS 
of fullerene polybutylsulfonic acid besides ****. 

[Drawing 1 6] It is a spectrum figure showing the measurement result of TOF-MS 
of **** and also other fullerene polybutylsulfonic acid. 

[Drawing 17] lt is a spectrum figure showing the measurement result of FT-IR of 

the fullerene polyhydroxy OKISHIBUCHIRU sulfonic acid obtained in working 

example of further others of this invention. 

[Drawing 1 8] It is structural drawing of a fullerene molecule. 

[Drawing 19] lt is a schematic diagram of the example which uses for a proton 

conductor the poly hydroxylation fullerene (A) which is an example of a fullerene 

derivativeand its sulfuric acid hydrogen ester (B). 

[Description of Notations] 

1 - a proton conduction part and 2 - the 1 - very (hydrogen pole) - 2a - a 
catalyst and 3 - the 2 - very (oxygen pole) - 3a - a catalyst and 14 - hydrogen 
and 19 - oxygen (or air) 
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fk¥x/ W7©sbes l < ti^mr^Tjctc^ l 

p hM^ftt^Tjvtcfcatcft^o 
[ooi6] m&mzmzMmmm 

t, f6©HS!SXliW*raS£#75-UV5ffl«:*ft 
?ftig^fS<k±tli:. tulBB»SXliW«8^v>LT 
tul375-U>^?^fi^ft*[c|£^LTft«77 5 1 ^> 
^Mt*g«U $fcC©77?7tME3fl**\ miffi<k 



(4) 
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*fc®?£3o jlxt, znp>%:*mm(Dm2<Dti?*y 
[ooi7] *mm%2<Dtittyimwmn,mk 

^tyimwmnmt^iux t mmic ssss 

1&m*± L* C tft LlC75-UV»?lC«t**U 

[0 0 18] Lfrt, 75-UV»?lc|S#LftH!lE1I 
»SX[4 W« S£*> L T 7 5 - U * 

7\ £S*£fcl£^£ffittH CJ>6(i:tOt~1 3 0 
°C) 7^A^S3^-r\ S£K£tt*>]ft»ttA'WJ£ 
tU £fc tulBl£ttS<7)S|Am 

c t j^RTig £ ft y , ^m^romt^ ?/ w x^fi 

»BS L < LT»*fflT Z-tft 

ft<, fi^T, *B$M££LT*^7°PhVffi»tt*iji 

[0 0 19] 

14, JKJIH8#1~2 0?S3©#J:< % N, O, P, S 

*ff77-U>1#?U:*ifL2~1 4«££U tulBS 
SSS^75-U> 1 ^?lc>Rf L 1 fflSJil±|£#LTV3© 

[0 0 2 0] $fc, fulBHttStf, 7Jl/*>BIS, 
**->/USXl4 U >«S*<d7p h v«Hi1tODS?S« 

[00 2 1] $fc, iufBS&Stf, C, N, O, P, 
S, RCKBr, I *fl[ysxPJIl?**fcMHt 

y/U7j7hS, 'jvMMffl, S1t***W 

[0 0 2 2] -?■ LI, iufBB»S#*°y^y->7'*- h 
»©?BffiS Olc <fc o T?Btt*ftfe t) , iulBW ttSSlc <t o 

[0 0 2 3] $fc, tulB75-U>^?li, ^ttttlc 
14, mmmttCm (m=3 6, 6 0, 7 0, 7 6, 
7 8, 8 0, 8 2, 8 4*®, L 3 3 i 

MS) fr54oT^«. 

[0 0 2 4] -?- LT, t>?*y&mfafrp>%%zfa h> 



[0 0 2 5] U"*fcfl!>J&JI8£HE 
[0 0 2 6] HHcflK*r*<fcaiCs -*&£ (I) T« 

(D7^-isymm#) it. mmmm (-y-xi*-ri 

-) *ftLTX/l/*>»S, *;u**->;us, y>HS 

#©7p h>»iittottttfisi«, mmxi^ywm 

(-SO3H) ti\ SfcSttHSIS (-Z) , flUxfcf* 

icGGLtc-fflZ (1) T-a*n«75-U>^Ut: K 
p+S/^/u+yi/X/U/frvK-ps*,, z.(ot>9*yimfo 
14, ±fBL/c3fifr5, £S£^£j/£^£SiEH Oft 

<<hto°c~i 3o°o ?B^-r*>^Pffi*^u * 

[0 0 2 7] -HSxC (I) SO 1 (1) ICfcl^T, p (B 
<ti2~1 ^Jx.«2~6r-S^o CffipW 

L<S§ 0 $f c , q (H$Btt) (*UX±, #IJxH 1 2~ 

(Dp, q^T^^*tiwft^^L;§(7)r, ^ 
[0 0 2 8] t/c, HK3 (I) (1) ^WYSO-' 
K3R»^ 1 ~ 2 ©ffr&Wis »«lc*ft fflU? 

« y , ®mt-(* vx»nt©»««»tttf2 l < ft y , 

itlc 3X14 4 US ^LT, WmWift 2 0 

[0029] ca)Yat;Ri««i^-r«i:, Iittxi4^ 

>S, 7Plf UVS) , S§ilS (fiOxtf, 7HU> 
S, ^-7?U>S) AWSti^o C^croYSO-'Rl 

(4, n, o, p, SfDia^fPif^A-wrt 
7j;i/**->;i/«, x;i/7^x;us, x;u^>S, ^ = / 

[0 0 3 0] Sfc, -HM (I) Rtf (1) 

mmzit. *««ft?a5oT<fc<» n, o, p, s, 

F, CI, Br, l®<fc5ft'S7 1 PjS?£Sfcetl8? 
*oT"b<fcl\ #IJx.l4, *5F/US, x^USWWT'yU* 
7-y«», 7pp», ^h*->S, *?i\s?*m 
ft 5*1*. 
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[003 1] Z^SffiHMI (09x.fc£> x;l//K> 
IV13 7 KB, U >S1(DJ: a Stft£B£><fc r> fcjgtt** 

^wt^-se^tia) cft£3e«ai wu-rv 

->7 7 Ts-h^ 5?/\nyV3R, 5>*-/Wk 5>?*-/U 
[0 0 3 2] BlUStftSft (75-U>*°y t Kp 

x.H'7 7 ;U*;l/X;l/h» c<J!)fi(&T?«\ Ri 

*^LTWA*ftfe«jltfS03Na*Wr*7^-l/ 
>©NaOH, (R2) 4 NOm«:<J:a«lgaa [ f*VX- 
-S03Na*x;U*VWIi:U f)^75 

HiiT«fc46^, $?$L<[i1 5~3 0S*flDjB7c»ia 

tfx/u*vft»j*iewi:T*. 1 oi**?s 

oMi^tts aPA#ft*x;i/*vaai©a (p) #'>s< 

[0 0 3 3] 31tBW4: LTWu fBffiafcffiffiUcjS* «fc? 
Nal, J-XT, f^«) , 7»/l/*'J£Jlv^— >-Wl/fcf7 

SfflLTt>«fct\ 
[0 0 3 4] -«83 (D £>ffc£»> fim¥EjT?1 5 

ttf&V. COlSJiJiMil OOtgJlflDSSfl^l 0-6 
To r r©BKSTlEfi^Tt>»8iLS^o IP^ 
{b£»tt, C ft 5 ©IBS* £ 7/1/* VKS#5 6* 7p 

jar snsaHrFW** TKrosstc 

[0 0 3 5] 03lC-»xC (ID 7«*ft«fl^*(*s 

a**©?**. _bE<o— «sc (i) © 

UV#Fl«:W«BB (-Y-X14-R1-) SB^LT 

sstEH cj>s<£fcoic~i 3o°o rsi^^>e 

# U LT^T«E)iP*5W»*ftSfft¥ 



#ttU:i5W-*±IBW«BB (-Y-Xli-Rl-) t* % 
±fBLfc i k<D<fc|W]L:T ; a53o 

[0 0 3 6] -?■ LI, -HSxC (ID Stf (2) Otfc&k 
it. m-SfotLZ. 75-UV»?fl«flSSSXttW«« 
B (R3) ^LT*'J-7-aiclB$*ftT^«^ * 

o)B^sii±iBLfc-figxC (i) ^(Dztmrnm^m 
v*, 5>*-/WR» 5>?*-/WRs i*°*->?^ 

fb**U *lcJsfLT^*WcSoT^«o ^U^V-77 7 
*-h (0CN-R4-NC0) *ffl^3«^*-«83 

(2) [tint, 

[0 0 3 7] R3l±77-U>»?*Bffi?B« 
*WE.©T$oTJ:<, K«i5c2~2 0(D^T(7)W« 

bb*£3^ t^+uvb (fioxtf, y?u>s, 
uva, hj^uvb. Th7^fi/>» * % n, 

*-»US, 7.;l/7'rx;i/B % 7JU*>Ss <5/B, T 7 

[0 0 3 8] Hits ±IB©SB»'tttlEs C N, O, 
t>ts.i\ mx\f, *9)\>m. x?;l/Bs 7Ptf;l/Bs 7 

>I/t|-*->Bs */US/U»s 7 7 -b?;l/Bs /h+i/y^l/ 
a, /h+->ih+-^f;H, /;u*7h8s 
^tI-Bs ttT-bfrHL. 9*1J)V#*9)Vm. 7il/7 

^/a, x;u*v«a, *-»uas zs/a, y^i/T 7 
s/a, t 7 — u /a, *sT/m. xkpb, bK^y 
a, 7x-/u7 7 m u>»a^^^f^c<h*^^ 

[0 0 3 9] $fc % -«3 (II) St; (2) ICiS^T, 
patfq^ELfetODtl^lL:?**^ r (fi^S) 

[0 0 4 0] H3l«:^-rfb'&* (75-U>7KUHKP 
*->7 7 /U*/UX/l/*>^©<KU^-) ©^fiEfi(S*fi97t 
im 4 ic^r. a* S ?©fi(Stt H 2 ® fc® i: I^HKlcff 
■5*\ »5ftfe75-U><K';t: KP+^UZiU+iUX 

[004 1] 

OCN- R 4 — NCO 
' NCO 

[0 0 4 2] ±IBLfc-)lgxC (I) atf (ID 
tr^SStEH 0^<<!: £ b0 0 C~l 3 0°C) ?*^-T 

fb^*?s«. -ngxC (id ©ft^fti*. 75- 
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JBfc<fc-3TB*ttfflR]±U *B$IH£:£LTS^7*p h 

[0043] 05 (a) [cii, ±m-7=>-uymmfa 

Xtt^^U^^'J?-) £7p h>fi*ltt£LTfB 

2aM3a £*ft?ft**g L< liSMRS-eftSlS;: 
*Hr1 Lfc«ft?8»tf 9tt*©ft« (MffiXtiTkfSffi) 
2»tFIES (BRMi) 3?f U CftSCMaiHlc^P 

[0 0 4 4] fiMEfWi, *ffi2fiJ^i«AP 1 2fr6 

*iRfl««a&*tu stffipi 3 (ctuiistt^^ts 

«o ) ^5SPffi*ft3o Jffitt (H 2 ) 1 4#3B&1 5£ 
a«TaiBlc^Pl»V*«±U 05 (B) lcjST«fc3 
lc % CCD7p h>«7P hve^SPI ^£Lft7P h 
><h<htlcIEffi3fiJ^»U ?C7-iAP1 66^6;^ 
81 7 ftTSMfiP 1 8^iRi^aBHR 

[0 0 4 5] 
[0046] USSflJI 

<75-U>/KU^p^l/X;l/*>®^j5g> 

[0 0 47] 
Mb 2] 



- C 60 (CH 3 CH 2 CH 3 SO 3 H) p 



3 > 4*V&» 

[0 0 4 8] Cfl^fiEtt, SSR (Y.Chi, J.B.Bhonsle, 

CeofCHsCHjCH^OaNaJp 1) Na ° H 



T. Canteenwala, J. -P. Hung, J.Shiea, B. -J. Chen and 
L.Y.Chiang, Chem. Lett. , 1998,465. ) ?#f[cLTffo 
fc„ 77-U>©fi*2gfl!>^ h*5/l*>*«Cs 

2BSIHISIHiLfco LA^ft, fi(&jg»£;9c5§W?> U 
i, 3-7p/t>x;uh>£3 0S«bnii.fc8K 5 0°c 
T»4B&IBflWLfe. 

[0049] tzy-iizmz-zm^it®. m^Lz 

[0 0 5 0] LT»5ftfe»***fi*lE»frU -T 

[00 5 1] E©«fc'5lcLT»SftfcHfe®»*®FT 
- I R (06) St^TOF-MS (07) ffl££ffoft 

t c 5. 7 5 - u>*° y 7p k/ux/u* v«?a5a c 

[0 0 5 2] ftfc, C©75-UV?KU^P^X;U* 
>K©*»*8 0mg£J||y£tU BSl 5mm©RI^ 

[0 0 5 3] caLTftJSLfe^Uy hSffl^TaW-r 

fco I^IKiB*afi6 0%©»HfiilcT38Sr*i:x 2 0 
°CICT1 x 1 0"3S crl 5 0°ClcT7X 1 0~3s c 
m~\ 8 5°acT1 x 1 0-2S cm-1?*oft 0 
£S£ 1 0 0 %©»HMlcT-JOS , r* <tx 8 5 °C[CT 1 
x 1 0-2S c m-1?Soft. 
[0 0 5 4] <75-U>/K'Jtl Kp*->7ptf;ux;u 

Mb 3] 

,NOI I 

► C 60 (CH 2 CH 2 CH 2 SO 3 H) p (OH) q 



[0 0 5 5] ±IBLfc^*>&Sliu®aiR» (75-U 
U 7p If H/XH/fcyMi- h U 7 A) 1 g fcrtKffc:/- 
h U 7ix*»j« (Ig/lml) 20ml lcfl]jt.T5fcfc 
U cctc^ h5^— >^;U7?;l/7 7 > : E-7At: Kp 
*-> K*3jSiP7t, 2BSIHaB*U *51C3 0m I (7)7jc 

Cft*5jflU @ttJS#£*SU:**/-;U-p3|H0fco 

feds *5ix7PTh^57>r- (i/UTj^Vk sua* 

MB**) *ffl^Ts 7j<Kft^- h U 7 A£££KP&£ L 

fto 

[0 0 5 6] »Sftfc»*£*fi*U:*»U 
0°cn 2EfP^f£4iLfto C®<fc5U:LTl#S;h.fclie 



Ci*©FT- I R (0 8) 3H££ffofc£C3, 75 

- U>*° 'J fc K p *-> 7p tf/ux;u* ymT*&zz.tft 

[0 0 5 7] C©75-UV*Ut: Kp*->7p 
if 8 0 m g £$J y <h y % mm 1 5 m 

mfflffl^U'y MKI«:8:3<J:'3U:-£|r]U:. ft 5 h>/ 
cm27J-7U7Lfco 

[0 0 5 8] C5LTMLMI/y h£ffl^T«|{^ 
>tf~S*>7.7Py K^JSU ^^ME3fS^;IJSL 
ft. HIOT*jl*6 0%<DSHjWET»&r3fc» 2 0 
°ClcT 7 X 1 0"3Scm-1, 5 0°C[CT8X1 0-3S c 
m-1. 8 5°C[CT9X1 0"3S c m-1?$ofc. [WJfiC*4 

=&ss i o o KflMMWHcTaj&ra ^ 8 5 x\zx 9 

X 1 0-3S c m-1?Sofco 
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[0059] m&mi 

< 7 7 - U V?K 'J 7>/U7./l/* > 
[0060] 
[ft 4] 



1) 



- C 60 (CH 2 CH 2 CH 2 CH 2 SO 3 H) p 



2) M-^VXA-hV 

3) 4*-y^m 

[006 1] CflD#fiEt)s (Y.Chi, J.B.Bhonsle, 
T. Canteenwala, J. -P. Hung, J.Shiea, B. -J.Chen and 
L.Y.Chiang, Chem. Lett. , 1998,465. ) K LTffo 

fe„ 77-U>©ffl*2g<0^ h+5/x4t>jKK(c % 

* >7Jl/ h 3 0 ^ttffl *fef£, 5 0 X Z 4 ftHftft 

Lfco 

[0 0 6 2] ><4t/-;UftajlTfiJK*ih», MiiLT 



[0 0 6 3] caLT»5ftfe«t***fi*lc*^U •< 

[0 0 6 4] C(3D«fcaicLT»5ftfeJlfe©fit*©FT 
- I R (09) &tfTOF-MS (01 0) $J££ffo 

fe t C 5 % 7 5 - u y ux; [/* « c 
jtWIHtfifife (01 0*©pHu 3PA£tife75F/U7/U 

[0 0 6 5] Jfefo 
»©l»*8 0mg*3!iyi:y, BS1 5mm©P3^U 

[0 0 6 6] C5LTfFfiELfe^Uy h£ffl^T«*-f 
>k~?>77py h£fFJ5£U ^MSPS^iJSL 
fc„ filK*4^gJS6 0%a)|?HMlcT;IJS1-«<!:, 2 0 
°azZ-\ x 1 0"3Scm-1, 5 0°UCT7X 1 0-3S c 
m~\ 8 5°acT1 x 1 0-2S c m-1?Sofc. 

£ss 1 o o %(Dmmmczm&T2> 85 °acT i 

x 1 0-2Scm-1?8ofc. 

[0 0 6 7] <75-U>*°'J k KP+->75 1 ;l/7;U* 

[0068] 
[ft 5] 



[0 0 6 9] ±fSLfe<*>£&tu<7)5;fc» (77-U 

v# U 7^;l/7s;l/* vk* h 'J 7 A) i g £7}<B$ffc7- h 
U*i**3KS (Ig/lml) 20ml icflljlT** 
U cctcx h5£— >-wl/7?/l/7 7 y : Ex7Ak Kp 
*-> K*3 58iHl7L 2BtlH«B$U £ 5 lc 3 0 m I CQ7j< 

TSMtU *$/-l\s*m*.%t, Jfc3R*3B««fHi Lfe. 

*7/»7P?h7*77^- (->U*y/k JSM» 

fee 

[0070] »sftfc»*£ifl*u:»iBU 

*5ixtciiU i/^KU-£-T*7jc£&£Lfe&l!:, 4 
OtTM 2ESF^S£*iLfeo C®<fc3U:LT»5*lfcJlfe 
©i*©FT- I R (011) «&£fjofei:E3s 7 

5-u>*°y k Kp+e/^ux/^va-psscttf 



[00 7 1] #UC, C©77-UV<K'J k KP+-775 1 
/UX/U*VHM>$*8 0mg£fflyfcyx III 5mm 

m2T7L/7L/co 
[0 0 7 2] caLTftJ«Lfe^Uy h*ffl^T«-T 
>k— ?777p7 h£f&8U <=t>e«JS^;IJSL 

/to mum^m6o%mmmzzm&t^t. 20 

°CICT5X1 0-3Scm-1 N 5 0°C[CT7X1 0-3S c 
m~\ 8 5°CICT9X1 0-3Scm1?Soft 0 l^tO* 
£S£1 0 0%ro»HMtcT;IJ^T«<!:, 8 5°GcT8 
x 1 0-3S c m-1?Soft. 

[0 0 7 3] *«Jtfi9l«:S^T, ±IB(7)75-U 

<fc?Kffl*Kg*felXWi±lB<h^«tcLT, 
fife. 

[00 7 4] 

[Hi] 
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L, 4-7'*MH> 




B^ra ®« 


1 ICS* 


IBS* 


as 


3 9 pa vmwv 


2 loas- 




50t 




3 wag 




60<C 




4 20 SS 


30 a a 


SO^C 




5 20 3* 


303* 


50t 





[0 0 7 5] Cft50HS«^5, ^*fl=T?»6ftftB 
WftODTOF-MSX^ h;l/^IH1 2~H11 

fl]jt.3*HJ*i S J-7*l/-KStf1. 4-7 
*>7/U hXDMa'm^ti^ Lfc75AWSI5[iig^^C 



[007 6] H5fe^J3 



C 60 (OH) m 



i:n 



[0077] 

Mb 6] 

- C 80 (OCH 2 CH 2 CH 2 CH 2 SO 3 H) p (OH) q 



[0 0 7 8] 75U/-;U2g (75U/-;KD#fiE 
& N Long Y.Chiang, Lee-Yin Wang, John W. Swi rczewsk 
i, Stuart Soled, and Steve Cameron, J. Org. Chem. 1 
994 f 59 f 3960©£fcyiE*JSLfc. ) t, KBit* h U 
7A4. 0 g iC, ffi*Lfef h7k KP77VSSBI 
£LT1 0 0m lip^ S*T60°Cr2BfHJI^L 
fc. 7h7tKP77>5 0ml IcjSlBLfc 

1, 4-^>^h>*iTU MlcM*T% 6 0°C 
?2 0lfflBfiJ«*-&fe. 

[0079] y^/-/i/*ip>LTfi(S*«7*^ a» 

[0 0 8 0] f§Sftfc»*£M*U:»IBU -r*>3» 

[008 1] C©<fc3U:LTf§Sft7UIfe©8t*©FT 
- I R (017) 3BS*ff-3fctC5, 7^-U>*°U 

CeoCCHsCHzCHjCHzSOaHJptOH), + * 



Am (p) l±7^-U>1^?lc»LT¥±£)47$o 

fCo 

[0 0 8 2] &ic, C©75-UV?KUfc:KP+5/** 
->75 1 ;l/7s;l/* >I?<7« 8 0 m g £$J y t y % BS 1 

>/cm2?^WLft. 
[0 0 8 3] caLTftJ«Lfe^Uy l»*ffl^TaBR-r 

fc„ ^i I 1P£SJt6 0%roj?HMlcT$J£?3<^ 2 0 
°CICT6X 1 0-4S cm-1, 5 0°ClcT4x 1 0~3s c 
m-1, 8 5°CICT8X 1 0-3S cm-l7:-$-7fco ®W& 
£95 1 0 0 %©»HMlcT38S-r* 85 °Gc T 8 
x 1 0-3S c m-1?Soft. 
[0084] Effigy 4 
<75-U>tKU t KP*->7?;l/7;l/^>K(7)7U^ 

>*°yT-<ffc> 

[008 5] 

Mb 7] 



{-C e0 (CH 2 CH 2 CH 2 CH 2 SO 3 H)p(-OCONH-R 4 -NHCOO-) q } r 
L NHCOO- 



[0 0 8 6] 75-U>*°y tl KP*-775 1 ;l/X;l//K> 
H<7)*»*0. 3g*WU «*0. 4 g lc+»lc»» 

tf-efeds ^y^v^T 7 *- h : t^t%- y 2 0 0 
(B**°y7u*> («) 8D 0. 1 sgtmau m 

[0 0 8 7] ££>^-7s h£2 0 /u mJp<D*° y x h57 
"K |W1«) ->-r-±T\ 1 5 0/Lim=£>\y7<DR7£- 

7u- k*u^t»^u mm&*s- \~*8o°c(om 



wtfz 4 8 ej p^fst* tirfcit, 5 1 7 □ h j; v mm 

ZMMLZ. 77-U>*'J fc KP*->7*/U7./U*> 
itW7U2>*°Ux'-{t7^/l/A£f#fco HJ¥W:2 6/i 

[0 0 8 8] »Sftfc7-r;W**BSl 5mm[cfT-S& 
UK-TV If— S*>7.7Py h^U ^^Mil 
S£$J£ Lfco ftWttZSm 6 0 %09«B«K(<: TiJS? 
<5iu 2 0°C[CT5 X 1 0-4S c m-1, 5 0°C[CT2X 
1 0"3Scm-1, 8 5°C[CT6X1 0"3s c m-1?So 



(9) 
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5°C[CT6X1 0-3Scm-1?$oft o [0 0 9 0] 

[0 0 8 9] nmms Hb8] 
<7^-U>*°U b KP+^tf+S/^/UXiU*:/**) 

C ea (OCH 2 CH 2 CH 2 CH 2 S0 3 H) p (OH) q + ^My-yT^-b 

— ► {-C 60 (OCH 2 CH 2 CH 2 CH z SO 3 H)p(-OCONH-R' , -NHCOO-) (1 } r 
L NHCOO- 



[009 1] b KP+i/TT+i/^^UX 

;l/*V*J!>»*0. 3g*ffiU *fi*0. 4 g lC+# 
kflWHtf-efe*, #V4V*JT%- V : TOT*- h 2 
0 0 (B**°'J7U*> («0 9SD 0. 1 Sg«»n 

[0 0 9 2] h£2 0/jmJf(7)x7P>->- 

h±7J\ 1 5 0/im#+y7fl!>K**-7l/-K*ffl^ 
TJW&U h£8 0°C(7)IlilT74 8Bf^ 

$ yts v^-ity jibkzmtco mmt 2 6 m m?*-3 



[0 0 9 3] f#5nfc7-r;UA^BSl 5mm[cfT^te 

aw-rve— jrvx^ny i**ft«u -<*y\m 
s^sis Lfco ^tm&ss 6 0 %<Dmmmz zm^t 

2>t. 2 0°UCT5xl 0-4Scm"1, 5 0°C[CT3X 
1 0"3Scm-1, 8 5°CICT6X1 0~3s c m -1?$o 

5°CICT7X1 0-3Scm-1?Soft. 

[0094] mmme 

<75-i/V?Ku b Kn**>7*5 1 ;i/x;u*>tto?K | ; b 

[009 5] 

Mb 9] 



C 6Q (CH 2 CH2CH 2 CH 2 S0 3 H)p(OH) q +Jtfi;t*-^T/V=i-/H-Jff!J>fy->7'*-^ 

— p- {-Ceo(CH 2 CH 2 CH 2 CH 2 S03H)p(-OCONH-R 4 -NHCOO-) g (-CH 2 -CHOCONH-) n }r 
L M ICOO 



[0 0 9 6] 75-UV<K'J b KP*->7>>l/7Jl/*> 
Bl<7)f»*0. 3g#ff*UM*0. 4 g lc+»lc-^» 

.KUb-yi/T 7 ;!/ =i-;i/ (PVA) o. 0 5 
g, * 0| J^V->7 7 *- h : T1T%- h 2 0 0 (B*# 
(«0 ft 1 ) 0. 1 Og^flOU jgifrftftftl 

[0 0 9 7] C<D^-7n h£2 0/L»mJp<D7 1 7PVS'- 
h_htc N 1 50/jmf>7y©K^^-7V-K^ 
IWU !8^©->- h£8 OtODW»T?4 8BtlH 
SSt^rcfi, 7^7P>->-hJ:U^fli^«iiLT, 7 
5- UV* U b KP*->7?;l/X;l/*>^<73 P V A 7 U 
*V§E«7'f;Hx£1#fco HJStt2 8jim?Sofc 0 
[0 0 9 8] »S;ftfc7f;Hx*iISl smmicjistfc 

2>t. 2 0°C[CT4X1 0"4Scm-1, 5 0 o GcT1x 
1 0-3S c m~\ 8 5 "OCT 5 X 1 0~3s c m~^&-o 
tco EWBfcSJSl 0 0%©»Hfiil«:T3!IS-r*t, 8 
5°C[CT5X1 0-3Scm-1?«ofe. 
[0099] g%fll7 

< 7 5- u>*° u 7*/i/X/i/* ym$ 'j t 7 s 7 ut 7 
SEffcKy?-' fb> 

[0 100] 

Wbi o] 



C 60 (CH 2 CH 2 CH 2 CH 2 SO 3 H) p (NH 2 ) q +- -fiW/T^-h 

»- {-C 6 0(CH 2 CH 2 CH 2 CH 2 SO 3 H) p (-NHCONH-R 4 -NHCONH-) q }r 

L NHCONH- 

[oioi] y^-^yt^jy^iuxi^ymt^JT 7 - 

V©»*0. 3gtfflU M7JC0. 4 g fc+SNcjaS 
*-&fetfc fly-TV^T 7 *- h : TOT%- h 2 0 0 

(B**°U7U^> (I*) ft!) 0. 1 5g**MU » 
3 f»»B$ LT^-X h £f&8 Lfco 

[0 10 2] C(D^\-7s Vk2 0 (jm|©77P>->- 

T^flJ U h^80 "CWfijtTT 5 4 8 P$n 

*S**-t*fcfL ^7P>->-hJ:y^SI^iiJiiLT, 7 
5-l/V<K'J 7^/l/X/l/*>&*°'J7 7 S><Z)7 UT^fl 
7-f;Ui**»fe. lfli2 7(jmT'$ofc 

[0 10 3] <#5ftfc7^/l/A£i»I1 smmi^i 
*»<>b— ^>77P-y h^JSU ^^Mil 
Jt£;IJ£ Lfco I^Hft&aS 6 0 %<7)»HSl[c TiJS? 
3<fc. 2 0tlCT5X10-4Scm-1, 5 0°C[CT1X 
1 0-3Scm-1, 8 5°C[CT5X1 0 "3s c nrrl 
fe. ESDBfcSffil 0 0%<7)»HSi[cT;IJ£-f3<^ 8 
5°CICT5X1 0"3S c m-lT'£o/iio 

[0 10 4] HSW 

< 7 5 - u>*° u 7?;ux;u* >mco 7 □ X* y 7 U V 

[0 10 5] 
Wbl 1] 



(10) 



2 0 0 3 - 1 2 3 7 9 3 



D 




CeofCHaCHjCHjCHjSOaNaJp 

2) Br(CH 2 ) 12 Br 

3) 4N HCI 
C ffl «CH 2 CH 3 CH 3 CH 3 S0 3 H) p (C 12 H 24 ) q } r 

[oi 06] 7^-[syfrsV7?i\/7.i\sfryMi- hy7 

^ 1, 1 2-5>7*P : E Kx7J>£4lMj]q7L 
SSlc Tffi*£H*iT? 1 2 ftHftft Lfco 
[0 10 7] y*y-;u*iPATfi(S*iha6, afflLT 

[0108] &ic % c©75-uv?KU^;ux;u*v 

ft® * P X * v 7 V V 7 'ti V ? - 8 0 m g £11 y 
£Vs ESI 5mmCR^Uy H*l«:ft*<fc5l«:— S 
Ir][c n ft 5 h>/cm2?7U7sL7Co 
[0109] caLTftfiBLft^Uy h^ffl^Timt'f 

v b ~ jrvx 7 □ y h *f&a u < * vfiSPflteaue l 

fc„ ^ii1*4^>^9 0%(7)#HMcT;IiJ£T§i:, 2 0 
"CtCTI. 6xiO-4Scm-1, 5 OXlcT 7 x 1 0"3 
Scm-1, 8 5°CICT7X1 0-3Scm-1, 9 5°ClcT 
1 X 1 0-2Scm-1?S9fc 
[0 110] 

S£=f TS 2fiiii©W««S3B«77-UV»?lc*£#LT 

[0 111] Lfrfcs 75-U>^?lcS^LfctulBM 
LT75-U>:»?£fi^W[d£^tfS (fclc=* 

^fcJS^SSiEH CJ>S<£fc0iC~1 3 0°C) 

SSfcfittatH^ffMHWtffU fk^Wtc 

ft y^ m«?ft«<DmMfk^x/wx<o«»B#K#ffig 



So 

[01] *»Wlc*c5<75-UVf^Pft, 09a.fcf75 

-u>*°y b Kp*->7 7 ;u*;ux;u?Kv»3Dft¥«a«' 
[Hi 3 ] *«m ksck as® 7 ^ - u vbsm*® # y ? 

fljLli^-l/VsK'J b KP*->7 7 /U*/UX/l/*> 

n®7 ix*>/Ky?-©^«s*^-riw6ia?s«o 
[04] 75-uv#yfcKn+S'7 7 /u*/u;uu* 
>K<D7 U£ y ^-©$ax+-i**5*riPIH? 

£So 

[ins] *«wicacJ<fiijjitf77-u>?Ky b kp* 
s/T'/u+yux/^vKsw**©* y ^-£7p h >im 

0 (A) tft^JSSE (B) 

[06] *5£bs®i»j ti# s n/c 7 a - 1> y# y 7p 

[07] l^k 7a-U>*°U7Pb^7;l/*>®(7)T0 

F-Msoajasii^rx^ mbs?**. 

[08] ^ 75-U>*°yb KP*->7Pb/U7./l/* 

So 

[0 9 ] *«w©fi©5ijfi«yp» s tifc 75- y 

7*/U7JU*>l$<7)FT- I R©3l£|gJll*Srx^ 
[01 0] @ % 77-U>#y7 p 5 L ;UX;U*V«©T0 

[01 i] 75-uv*y b Kp*->75 1 ;i/x;i'/tN 

So 

[01 2] If], fftro75-UV#y75F/UX/U*;/||<7) 

[0i 3] iwi, m<Dy=>-\yyt^)79^7.i^ym.(D 
TOF-Ms©38s*s**^-rx^ h;na?s« 0 
[0i 4] fft©77-uv?Ky7*5 L ;ux;u?Kv«® 

[01 5] |W) N fft©75-UV?Ky7*5 L ;UX;U?KV»3D 

tof —ms ®»£is**3vrx's* h;na?s« 0 
[0i 6] ^ MicftetD77-u>*y7*5 1 ;ux;u*> 
aw>TOF-Ms©3i£is«*^-rx^ h;na?s 

So 

[01 7] *«W©Slcffi©Slfitfi9?»5ftfe75-U 
><Kyb KP*->**->7 r 5 L ;UX;U?KV»3DFT- I R 

[01 8] 75-U>^?(7)li^0T : -$So 

[01 9] 7^-U>WWW>-«?S«?Ky*BMb7 



2 0 0 3 - 1 2 3 7 9 3 



7-U> (A) t^-OMIHWciRiXT 1 ^ (B) *Z?uV 2-S1I (*KS) . 2a-» 



-feit (I) : 




-m. (1) : 




R'-SOsHJp 




1 9-WR (Xli2*D 



[02] 



Y-g£14g&Sfc) P c <» 



» [COT 



0-R 1 -S0 2 



- C SD -(R 1 ^0 3 Na) p 



CecrfR'-SOsNalp 

D NaOH,(R 2 ) 4 NOH 



2) Jt'Jlt& 

13 [CO]"'" 

Ceo 

2) l.3-7 1 QA°>;UH-> 

C 60 (CH 2 CH 2 CH 2 SO 3 Na) p 
D NaOH,(tert-Bu))„NOH 



Ceo-fR^SOsHyOH),, 



- C B0 (CH 2 CH 2 CH 2 SO 3 Na) p 



- C B0 (CH 2 CH 2 CH 2 SO 3 H) p (OH) q 
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7 7-U>SSf*ffl7K'J-7-fb : 
-tea (I) : 



[04] 

77-U>*° l Jth*n+y7MJ^II-*>®(»*' l j7-(J)^j5E: 



[cor- 




Cso-fR^OsHlpCOH), 



MAI*. Uth" u&lMM'MMbM' 'li-it : 

-m. (2) : 



■0CONH-R"-NHC00)g 
1 — NHC00- 




- {-C 80 -(R1-SO3H) () (-OCONH-R 4 -NHCOO-) q } r 
L NHCOO- 



C 6D (CH 2 CH 2 CH 2 CH 2 S0 3 Na) p 



C^CHjCHjCHjCHjSOsNa),, 
D NaOH,(tert-Bu) 4 NOH 



- C 6D (CH 2 CH 2 CH 2 CH 2 S0 3 H) p (OH) q 



C e0 ^CH 2 CH 2 CH 2 CH 2 SO 3 H) p (OH) q +OCN-R 4 -NCO 

Lnco 

►{-C 60 -(CH 2 CH 2 CH 2 CH 2 SO 3 H) p (-OCONH-R I| -NHCOO-) q }r 



me] 

< FT-IR > 

CoWHaCHzCHzSOaHjp 
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M71 

<TOF- MS> 
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[cor- 



20.o..U-7'»WhV Mag.. 501C. 4 



(15) 
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lOea. 1.4-r»«*h> 1 5cq.. rt. 3d=/ 5 . 



(16) 



2 0 0 3 - 1 2 3 7 9 3 




(17) 
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[CO]' »*i.4-? - tosu»>»«i.w\E, 4h. 



[01 6] 



_ 1 J gsia^k^kL'm^s 



(18) 



2 0 0 3 - 1 2 3 7 9 3 




^Si a n pJI|E4t a n pJI|6Tg7#35^ V- 



F*-M#*) 4H006 AA01 AB46 AB84 
5G301 CD01 

5H026 AA02 AA06 CX05 EE17 



